In this supplementary materials, we are presenting all the simulations results obtained to compare our retrospective likelihood approach to the naive mixed model approach in Section A. In section B are presented the association results between 41 selected SNPs and triglyceride levels obtained on the Leiden Longevity Study.
A Simulation results

A.1 Description of the simulation study
A simulation study has been set up to evaluate the performance of our proposed method in various settings for the correlation between the two outcomes, the disease prevalence, the strength of the association between the SNP and the primary phenotype and strength of the ascertainment mechanism. In addition, we contrasted our method with the naive approach which is typically followed in practice, namely analysis of the secondary trait without correcting for the sampling mechanism. In particular in this case we applied the standard linear mixed effects model for the secondary phenotype and explicitly modelled the familial relationship. The two methods have been compared in terms of Root Mean Square Error (RMSE), and 95% coverage probabilities. We simulate multiple cases family data and secondary phenotypes for sibships using the mixed-effects logistic regression:
With respect to the familial relationships we have simulated families with only siblings such that our simulation resembles more the LLS design. For the prevalence of the primary phenotype we considered two cases: the disease prevalence equals 1% which corresponds to α 0 ≈ −2.32 and 5% which corresponds to α 0 ≈ −1.64. The SNP effect on the primary phenotype measured by α 1 , was taken equal to 0.1, 0.5 or 1. In addition the remaining variance parameters have been chosen such that they correspond to 50% heritability, i.e. ,σ G X =2, σ G Y = √ 3, σ u = √ 2 and σ ϵ = √ 2. which corresponds to 0.78 correlation between the primary and the secondary phenotypes. Finally for the secondary phenotype we choose as fixed effects values :β 0 = 3.5 and β 1 = 0.2 or 2. Finally for each of the 4 scenarios (rare or low disease and low and higher SNP effect on the primary phenotype) we considered 4 ascertainment mechanisms, i.e. we assumed that families have been sampled provided that at least 1 or 2 out of the 5 members are affected. For each dataset 400 families were simulated.
A.2 Simulation study results for a SNP as genetic marker
A.2.1 Empirical bias and efficiency of association parameters for the secondary phenotype
under genetic association with the primary phenotype.
2 Table S1 : Simulations results obtained on 500 datasets with 400 families of size 5 with at least 2 cases of a rare disease (prevalence around 1%) and α 1 =0. A.3 Simulation study for a polygenic score Results obtained on triglyceride levels for men 
